Case report
We report seven Caucasian patients with unusual Sulfamethoxazole crystalluria on random urine sediment analysis. Among them, there were 3 female and 4 male, aged between 54 and 86 years-old, admitted to hospital for different bacterial infections: three had urinary tract infection, two had osteitis and two developed sepsis. All patients had several comorbidities, but no pathology in common.
The unidentified crystals were discovered thanks to an automated urine analyzer SediMAX°(Menarini, Florence, Italy). However, the analyzer wasn't able to identify them correctly because of their various uncommon shapes ( Fig. 1 ). In each sample, most of the crystals were birefringent on polarized microscopy. Urine pH varied from 5.0 to 6.5. A Fourier Transform Infrared Spectrophotometry analysis was performed on the dried urine residue. In all cases, the main metabolite of Sulfamethoxazole, N-Acetylsulfamethoxazole (NASM) was identified.
The administrated doses of Sulfamethoxazole varied from 800 mg to 4800 mg per day, during 5 to > 30 days. The crystalluria were observed between 1 and 28 days after the treatment's beginning. Lower cotrimoxazole doses were associated to crystals with rectangular shapes, while higher doses were associated to bigger and more irregular crystals. An eGFR (MDRD) decrease was associated to crystalluria onset in three patients. Three other patients had no creatinine increase, while it wasn't assessed in the last one. The urine strip analysis revealed no anomaly in common between patients.
After diagnosis, cotrimoxazole was replaced by another antibiotherapy. No crystalluria were observed after stopping treatment, excepted in one patient. Two of the three patients who developed acute renal failure resolved within 15 days after the end of Sulfamethoxazole antibiotherapy, while one didn't.
Supplementary data about infrared analysis protocol and detailed patients parameters are available in Data in Brief [1] .
Discussion
Only 4 papers have reported a total of 5 cases of NASM crystalluria associated to acute renal failure yet [2] . It is the first time that a larger number of patients with new and very heterogeneous shapes of N-Acetyl-Sulfamethoxazole crystalluria is reported and confirmed by infrared spectroscopy.
Drug-induced kidney failure is well-known, but is also probably under-evaluated. Even if it was not the main cause of renal failure, we suspect Sulfamethoxazole could have played a role in these cases.
These NASM crystalluria are more susceptible to appear with high doses of cotrimoxazole, hypovolemia and pre-existing renal failure [3] . Other risk factors included acid urinary pH, low daily urine volume and high urine concentration in both Sulfamethoxazole and NASM [4] . Hypoalbuminemia is another risk factor present in five of our patients [2, 3] .
Therefore, the treatment of NASM precipitation should include hydratation, dosage adaptation in regard of renal function, or even stopping treatment [5] . Urine alkalinization (pH > 7.0) is also possible. The evaluation of the real role and prevalence of NASM in acute renal failure require further studies. The monitoring of renal function and the screening of urine sediment of patients at risk should enhance the detection of crystalline nephropathy. Infrared analysis is mandatory to confirm crystal's composition.
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